Reversible and irreversible oxidant injury to PC12 cells by hydrogen peroxide.
A simple and reproducible model to identify biochemical changes associated with the transition from reversible to irreversible oxidant injury and cell death was established using rat pheochromocytoma PC12 cells. Cells were subjected to a transient oxidative stress induced by exposure to hydrogen peroxide (H2O2). Reversible loss of high-energy phosphates, induced by exposing cells to 0.2 mM H2O2, was preceded by transient increases in cytosolic calcium with no loss of plasma membrane integrity, as indexed by release of cytosolic enzymes. In contrast, permanent loss of high-energy phosphates, induced by treating cells with 0.5 mH H2O2, was associated with sustained rises in cytosolic-free calcium and increased oxidation of pyruvate and palmitate, two mitochondrial substrates. Initial production of pyruvate and lactate was inhibited by exposure to 0.5 mM H2O2 but returned to values comparable to control values at one hour after treatment with H2O2. Compromise of the plasma membrane was a late event, occurring between 1 and 2 hours after exposure to 0.5 mM H2O2. Collectively, these data indicate that irreversible loss of high-energy phosphates and cell death caused by oxidative stress is more closely associated with altered mitochondrial function than with impaired glycolysis.